White light bronchoscopy [WLB] has been used for identification and localization of intra-epithelial pre-neoplastic and neoplastic lesions within the bronchus. Aim of the study was to evaluate the uses of WLB to detect and localize the precancerous and cancerous lesions, and in addition to analyze morphologic presentation, and association to histological type and the variation between genders.
Lung cancer is a leading cause of cancer deaths around the world. Both the worsening of the risk factors for the disease and the aging of population may be the two major contributors to current status. Lung cancer has become one of the most common malignant neoplasm in China [1, 2] . The majority of patients are already in a fairly advanced stage when they first seek medical attention and only 25-30% of patients can be offered therapeutic resection at most [3] . Characteristically, lung cancer arising from bronchial mucosa (central type lung cancer) at its initial development is radiological occult. The intra-epithelial neoplastic lesions may be asymptomatic and can only be identified by direct visualization at bronchoscopy. Screening test using sputum cytology has been used with limited success [4] . Evaluation of low dose spiral computer tomography (CT) scan as screening tool for lung cancer is being studied [5] , and its limitations include high costs, need for repeated scanning and requirement of histological confirmation. Bronchoscopy technique is a promising tool in the early diagnosis of lung cancer in high risk patient groups [6] , as it allows to visualize early morphological changes in lung and to take samples for pathological confirmation.
Fiberoptic video bronchoscopy for localization of early neoplastic changes in the bronchial mucosa was clinically introduced in the early 1980s. The method was based on the principle associated with light absorption to provide contrast between normal and abnormal tissue. WLB has reportedly increased the identification and localization of early neoplastic lesions of bronchial mucosa [6] . The established applications of WLB include sputum examination, examination of patients with prolonged cough and hemoptysis, follow-up for airway recurrence after surgery, and monitor therapeutic effect on tracheal tumors.
The aim of this study was to evaluate the uses of WLB to detect and localize the precancerous and cancerous lesions, in addition to analyze the morphologic presentation, their association to histological type and the variation between genders.
Patients and Methods
4983 patients underwent routine WLB examination during 2004 to 2009 at our department. Olympus BF -260, BF-1T260, BF-240 bronchofiber videoscopes and EVIS LUCERA system, also from Olympus (Olympus, Japan) were used for the examination. 5mg diazepam was given 1hour before examination, followed by 0.5mg intra-muscular injection of atropine and WLB examination was performed under local anesthesia with three subsequent sprays of 7 % lidocaine each at five minutes interval; the samples were obtained using suitable approach such as forceps biopsy, transbronchial needle aspiration and bronchial brushing with aspiration. 1489 patients were histopathologically confirmed as lung cancer. All the confirmed cases of lung cancer were included into the study. The following parameters were collected: morphologic presentation, biopsy sites, and histology. The patients' records of age, sex, smoking status, blood-gas, X-RAY/CT, CBC, ECG, PT, and APTT were also obtained for analysis.
Statistical analysis. Descriptive data were recorded for all parameters. The clinical variables including pathological and bronchoscope reporting were processed using SPSS 13.0 statistical software, and X 2 test was done for relative frequency representation. The p<0.05 was considered statistically significant.
Results
Gender distribution. Among the all patients who underwent WLB, 3314 were male and 1669 were female. Within 1,485 confirmed lung cancer cases, the male to female ratio was 1150:339. The incidence among male patients was significantly higher than in female (X 2 23 .0%). The right upper lobe lesion was more common than left upper lobe lesion. For male patients, squamous cell carcinoma was more frequently found in upper lobe involvement, however, squamous cell carcinoma was more frequently found in left main bronchus in female patients. Adenocarcinoma was mostly found in upper lobe. For male patients, small cell lung cancer was more frequently found in the right and left upper lobes, however, for female patients, small cell cancer was more commonly presented in right upper, middle and left upper lobe. Involvement of the trachea and carina was seen in 16 patients, of which 10 cases were of squamous cell carcinoma. Multiple lobe involvement was seen in 53 patients, and included 18 cases of squamous cell carcinoma, 18 cases of small cell cancer, and 17 cases of adenocarcinoma. Bilateral lung field involvement was found in 4 cases (Table 4) .
Morphologic presentation and Microscopic view. 1023 cases of hyperplasia (68.7%) were observed, and these had multiple patterns (mainly nodular, cauliflower-like, polyploidy and irregular). 391 cases of invasive lesion (26.3%) showed mucosal roughening, congestion, edema, erosion, necrosis, and purulent secretion under the microscope. 50 cases of compression (3.4%) and 25 cases with normal presentation (1.7%) were observed. Proliferative type of cancer was found in 80.2% of squamous cell carcinoma cases and in 76.2 % of small cell carcinoma (Table 5 ).
Discussion
In previous study, less than 15% of all patients survive five years after a diagnosis of lung cancer [6] . Due to the absence of a reliable screening program, less that 15% of patients are diagnosed with an early stage I of cancer. In China and across the globe, 80% of patients are ineligible for surgical resection at diagnosis, mostly because of advanced stage of cancer and poor general condition. Among the methods used for diagnosis of lung cancer, bronchoscopy serves as an important tool involved with diagnosis, staging, and management of lung cancer [7] . Technological improvements have allowed newer modalities to evaluate endobronchial, parenchyma, and mediastinal pathology [8] . However, conventional techniques such as white light video bronchoscopy and its ancillary procedures (forceps biopsy, brush biopsy, bronchoalveolar lavage, bronchial washings, and transbronchial needle aspiration) are still reliable routine methods to determine tumor location, [8] have reported a diagnostic accuracy of 70-95%, depending upon several factors including operator and cytopathology expertise. In our study, 4983 patients underwent WLB examination, of which 1489 were found to have hyperplasia or neoplasic lesions in lung by WLB and later pathologically confirmed as lung cancer. The consistence between WLB and pathologically confirmation was 100%. The remaining 3498 patients were pathologically negative and having diagnosed as other lung diseases and later discharged from our hospital. However, we cannot rule out future development of cancerous lesions even in these negative patients.
Lung cancer was more frequently found in male subjects (77.2%), which is consistent with earlier findings [9] [10] [11] . Our results showed that there was a 3.39 times higher possibility of lung cancer in male subjects than in female subjects when they had WLB examination (Table1). Moreover, the incidence of squamous cell carcinoma was 54.5% in male and 15.6% in females. One possible explanation to this tendency is that men have much higher prevalence of smoking than women in China [10] [11] [12] [13] [14] [15] [16] [17] . Chinese National Tobacco Prevalence Survey in 2002 reported current smoking prevalence of 57.4% for men and 2.6% for women [14] .
Of the 1489 diagnosed cases of lung cancer, squamous cell carcinoma was 45.7%, small cell carcinoma 29.0%, adenocarcinoma 25.2%, adenosquamous carcinoma 2%. Since WLB examination was quite reliable and accurate, and it should be the initial clinical investigation once clinical features indicate possible bronchial lesion in chest [18] . The female cases had a higher incidence of adenocarcinoma (50.2%) than small cell carcinoma (34.2%), which is consistent with earlier findings related to the occurrence of lung cancer type in female subjects [11, 19, 20] . We also observed a yearly increase in the incidence of squamous cell carcinoma among female subjects, perhaps due to the increase of female smoking behavior in China recently [21, 22] (Table 2) .
The results show a positive relation between incidence rate of lung cancer and the age of patient. The high incidence of lung cancer among elderly subjects may be related to factors like smoking status, food habit, occupational exposure and infectious diseases [19, 22, [23] [24] [25] . Moreover, the lack of observed gender predisposition for lung cancer types among subjects more than 60 years of age supports ours assumption that the elderly in China are predisposed to malignancy [26] ( Table 3) .
Bronchial carcinomas typically involve main, middle and segmental bronchus. Our results show a higher incidence in right lung and in upper lobe. These findings are possibly related to the variation in vascular, lymphatic and anatomic structures. Earlier study [6] has shown a correlation between morphological abnormality and pathological types. This study found that morphological patterns of lung cancer were related to cancer types and these findings can be used for preliminary diagnosis before pathological confirmation. Our study found that adenocarcinoma presents with an invasive pattern, while squamous cell carcinoma and small cell carcinoma have a proliferative presentation under the WLB (Table 4, Table 5 ).
The major limitations of WLB are that some of the early precancerous lesions may have a normal appearance using white light bronchoscopy, and WLB cannot detect lesions in the distal regions of lungs. In the past 10 years, several new methods have been developed in order to improve the detection of early cancerous/precancerous lessions, such as autofluorescence bronchoscopy (AFB), narrow band imaging (NBI), fibred confocal fluorescence microendoscopy (FCFM) and ultrasonic endoscopy. Based on the finding that bronchial mucosae fluoresces in premalignant and malignant tissues to a lesser extent than normal tissues, AFB can provide more precise and more sensitive detection of early lesions using its dual real-time imaging of video white light and AFB. However, AFB also has some limitations as it is unable to differentiate early precancerous lesions from inflammatory changes in the bronchial tree. Another common difficulty of early bronchoscopic detection is related to its limitation to the proximal bronchial tree and difficulty in detecting distal metastatic lesion [27] . Narrow Band Imaging (NBI) is a new imaging modality that can be used to observe microvessel structure by adding a NBI filter on a videoscope. Its advantages include showing micovessels of the bronchial mucosae as black images with high contrast, which can provide better discrimination between dysplasia and regular metaplasia compared to normal AFB. However NBI has no advantage in detection of invasive cancer, as reported in a study with small number of patients [28] . Fibred confocal fluorescence microendoscopy (FCFM) uses a flexible miniprobe with an outer diameter of 1 mm that is introduced into the working channel of the bronchoscope and applied to the tissue. The major advantage of FCFM is that it can produce very precise microscopic fluorescent images of the bronchial basement membrane zone in real time. It can be used to study specific basement membrane remodeling alternations or malignant/premalignant alterations. Another advantage of FCFM is the use of the miniprobe to image distal structures in vivo, such as the alveolar ducts, and intra-acinar sacs. However, it cannot clearly separate the different grades of progression of the precancerous bronchial lesions, such as metaplasia/dysplasia/cancinoma in situ, from each other. Using non-toxic dye may be a solution, however, further studies and confirmations are required to test this new technique [29] . Endobronchial ultrasound (EBUS) has advantages in staging lung cancer and the diagnosis of malignant and benign mediastinal lymphadenopathies. Currently, the negative predictive value of EBUS is still inferior to mediastinoscopy. EBUS requires extra training beyond conventional bronchoscopy. The price and running costs is still higher than mediastinoscopies [30] .
In conclusion, WLB is an efficient and cost effective method to detect pre-invasive and invasive bronchial cancer lesions. Our study indicates that WLB may still be used routinely in the screening of lung cancer as it can detect early premalignant and malignant lesions by the excellent bronchial mucosa representation. It can precisely locate the correct site for obtaining biopsy samples and can improve the accuracy of pathological confirmation. In the future, the combination of WLB and other techniques will provide more precise and more sensitive detection, and will have ever expanding applications in clinical medicine and research.
